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(54) A FORMING ELEMENT FOR CERAMIC ARTICLES

(567) A pressing device, comprising:

a lower punch (10), provided with a pressing surface
(10a) facing upwards; an upper punch (11), provided with
a pressing surface (11a), facing downwards; at least one
of the two punches is movable nearingly and distancingly
relative to the other in order to perform pressing of a layer
(L) of a ceramic material;

a first movable belt (2) comprising an active portion (3)
arranged at least partially between the upper punch (11)

and the lower punch (10);

a second movable belt (4) comprising an active portion
(5) arranged at least partially between the first movable
belt (2) and the upper punch (13);

a shaped profile (6), which is so structured as to at least
partially delimit a pressing chamber, which is detachably
associated to the lower punch (10) or to the upper punch
(11) in a projecting manner.
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Description

[0001] The present invention relates to a forming ele-
ment for pressing ceramic products, in particular slabs,
tiles and the like.

[0002] The invention relates in particular to a device
for pressing ceramic products, invented by the same ap-
plicant and known in the sector from publication
EP150480, in which the power material to be pressed is
arranged in the form of a layer on a rest plane constituted
by the upper face of a continuous conveyor belt which is
supported slidably on a pressing member or lower punch.
The pressing is carried out with a pressing member or
upper punch by means of interposing a continuous belt,
loop-closed, the external surface whereof is facing to-
wards the continuous conveyor belt.

[0003] With the aim of perimetrally limiting a pressing
zone, the upper punch is provided with a frame that
projects downwards. Beyond perimetrally delimiting the
pressing zone, the forming frame also has the task of
generating, following the pressing, an edge of the final
pressed product characterised by a greater compaction
or density than the internal zones. The device at present
available, while being effective and giving a good per-
formance, can be improved in flexibility with respect to a
format change of the products to be pressed. In the pres-
ently available device, in fact, the format change of the
ceramic product requires changing the upper punch with
a punch provided with a frame conformed for carrying
out the pressing in the new format. This represents a
drawback fromthe point of view of both the working times,
as the replacement of the upper punch requires a not-
inconsiderable amount of time, and from the point of view
of costs, as the upper punch provided with the forming
frame is a rather expensive element.

[0004] The aim of the present invention is to provide a
forming element for pressing ceramic products that en-
ables obviating the drawbacks of the currently available
devices.

[0005] An advantage of the forming elementaccording
to the present invention is to enable a format change in
significantly shorter times than with the devices at
present available.

[0006] A further advantage of the forming element ac-
cording to the present invention is to reduce the costs
necessary for enabling a format change of the products
to be pressed.

[0007] Further characteristics and advantages of the
present invention will become more apparent in the fol-
lowing detailed description of an embodiment of the
present invention, illustrated by way of non-limiting ex-
ample in the attached figures, in which:

- figure 1illustrates a schematic and vertical elevation
view of a pressing device adopting a forming element
according to the present invention;

- figure 1a illustrates a schematic and vertical eleva-
tion view of the device according to the present in-

10

15

20

25

30

35

40

45

50

55

vention, in a further embodiment thereof;

- figure 2 illustrates a zone of the device of figure 1 in
larger scale;

- figure 3 shows the zone in figure 2 in a pressing step;

- figure 4 shows a section view according to plane A-
A of figure 1;

- figure 5 shows the device of figure 4 in a pressing
step;

- figure 6 is an axonometric view of the forming ele-
ment according to the present invention;

- figure 7isasecond possible embodiment of the form-
ing element according to the present invention,
viewed in a section plane perpendicular to the for-
ward direction (Y).

- figure 8is afurther possible embodiment of the form-
ing element according to the present invention,
viewed in a section plane perpendicular to the for-
ward direction (Y).

[0008] The pressing device depicted in the figures
comprises a lower punch (10), provided with a pressing
surface (10a) facing upwards, and an upper punch (11)
provided with a pressing surface (11a) facing down-
wards. The two punches are part of a press, notillustrated
in detail, by which press they are activated reciprocally
nearingly and distancingly so as to carry out the pressing
of a deposited load (L) of a layer of ceramic material.

[0009] The pressing device further comprises a first
movable belt (2), which has an active portion (3) provided
with a rest surface facing upwards. The active portion (3)
is at least partially arranged between the upper punch
(11) and the lower punch (10). The first movable belt (2)
is thus arranged with the active portion (3) thereof above
the lower punch (10) and below the upper punch (11).
The active portion (3) of the first belt (2) is mobile along
a forward direction (Y) for feeding the layers (L) of ma-
terial to be pressed into the space comprised between
the two punches (10, 11). The loads (L) to be pressed
are deposited on the first belt (2) upstream of the two
punches, using known means to the expert in the sector
and not illustrated in detail. The first belt (2) is activated
by means of rollers (R) arranged in relation to the pathway
to be following, in a known way in the sector. The rollers
have been only schematically represented in the figures.
[0010] The pressing device preferably comprises a
second movable belt (4) provided with an active portion
(5) arranged at least partially between the first movable
belt (2) and the upper punch (11). The active portion (5)
of the second movable belt (4) is mobile along the forward
direction (Y) in agreement with the active portion (3) of
the first belt (2). At least for a portion arranged at the
punches (10, 11), and partially upstream and down-
stream thereof, the two active portions (3, 5) are both
parallel to the forward direction (Y). The second belt (4)
is also activated by means of rollers (R) arranged in re-
lation to the pathway to be followed, in a known way in
the sector. The rollers have been only schematically rep-
resented in the figures. The second belt (4) can be made
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up of distinct portions connected to one another. The
distinct portions can be identical or different to one an-
other. For example, the second belt (4) can be made up
of three distinct portions (not illustrated).

[0011] Duringthe feeding ofaload (L) to the press (10,
11), the movable belts (2, 4) move at a same velocity.
The alignment and synchrony between the movable belts
(2, 4) can be obtained in a known way via a retroactive
control. During this step the punches (10, 11) are sepa-
rated by a greater distance to allow inlet of the load (L)
into the space comprised between the punches. In this
configuration the active portions (3, 5) are parallel to one
another and are separated by a distance which enables
infeed of the load (L), the thickness of which measured
perpendicularly to the rest surface of the lower active
portion (3) is smaller than the distance separating the
active portions (3, 5).

[0012] The pressing device comprises a shaped profile
(6), structured for at least partially delimiting a pressing
chamber. The shaped profile (6) can be arranged pro-
jecting from the pressing surface (10a) of the lower punch
(10) orfrom the pressing surface (11a) of the upper punch
(11). In the first case, the shaped profile (6) can be inter-
posed between the active portion (3) of the first movable
belt (2) and the lower punch (10). In the second case,
the shaped profile (6) can be interposed between the
active portion (5) of the second movable belt (4) and the
upper punch (11).

[0013] In a preferred embodiment, the shaped profile
(6) protrudes downwards with respect to the pressing
surface (11a) of the upper punch (11). The shaped profile
(6) can be interposed between the upper punch (11) and
the active portion (5) of the second belt (4). In this way,
the shaped profile (6) does not enter into contact with the
load (L), while always staying clean. The second belt (4),
at the end of the pressing step, is advanced without jolts
due to a pre-tensioning, so as to distance the part of the
active portion (5) which entered into contact with the load
(L), in order for it to be cleaned. At the same time a con-
secutive portion of the second belt (4), which has already
undergone the cleaning operations, takes the place of
the preceding portion below the shaped profile (6) ac-
cording to an advancement cycle synchronised with the
belt (2).

[0014] As can easily be observed in figure 3, and as is
known to the expert in the sector, the shaped profile (6)
produces, during the pressing step, a greater compaction
of the load (L) in the zone (Lb) underlying the shaped
profile (6). This is because during the pressing step the
distance between the lower surface of the shaped profile
(6) and the pressing surface (10a) of the lower punch
(10) is smaller than the distance between the pressing
surfaces (10a, 11a) of the two punches (10, 11) in the
whole zone where the shaped profile (6) is not present.
In substance the material pressed by the shaped profile
(6) acquires a greater density, preventing formation and
propagation of cracks.

[0015] The shaped profile (6) overall delimits the bor-
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der of the product, tile or slab, which will be obtained at
the end of the production cycle. The zone of the border
of the product, pressed by the shaped profile (6), has a
greater density and a greater compaction. This facilitates
the detaching of the material externally of the border
zone, i.e. the material that has not been pressed by the
shaped profile (6). The detaching of the external material
carried out in a known way by means of appropriate de-
vices which trim the edge of the product.

[0016] The shaped profile (6) is preferably in the shape
of a frame which defines a closed border on a plane par-
allel to the pressing surfaces (10a, 11a) of the punches
(10,11). For example the shaped profile (6) can define a
rectangular or square border, but can also be polygonal,
or an open border or only some sides of the border.
[0017] While in machines at present available the
shaped profile (6) is solidly constrained to the pressing
surface (11a) of the upper punch (11), the shaped profile
(6) of the invention is detachably associated to the upper
punch (11). This leads to the very significant advantage
of maintaining the same upper punch (11) for obtaining
products having different formats, while replacing only
the shaped profile (6). As will be easily understandable,
the change operation of the shaped profile (6) is consid-
erably more rapid and more economical with respect to
a punch change operation. In the embodiment described
and represented, the shaped profile (6) is associated to
the upper punch (11), but alternatively it might be asso-
ciated to the lower punch (10).

[0018] As itis visible in figure 6, in a preferred embod-
iment the shaped profile (6) has, on a section plane per-
pendicular to the pressing surfaces (10a, 11a), a rectan-
gular or square section. Sections of different shape are
also possible. The shape and size of the surface of the
shaped profile (6) facing downwards, and therefore des-
tined to enter into contact with the second belt (4) for
pressing the load (L), influence the degree of compaction
and density reached by the material to be pressed at the
end of the pressing step. The choice of a flexible and
elastically deformable material for the realisation of the
shaped profile (6) enables exerting a pressure that is
substantially uniform in the zone underlying the shaped
profile (6).

[0019] The shaped profile (6) is overall tangent to a
front plane (6a) that during the pressing step is parallel
to the pressing surface (11a) of the upper punch (11) and
to the pressing surface (10a) of the lower punch (10). In
other terms, the front plane (6a) of the shaped profile (6)
is tangent to the external surface of the shaped profile
(6) in the more downwards-projecting zones, i.e. in the
zones destined to enter into contact first with the active
portion (5) of the second belt (4) during the pressing step.
In a case where the shaped profile (6) is associated to
the lower punch (10), the front plane (6a) of the shaped
profile (6) is tangent to the external surface of the shaped
profile (6) in the more upwards-projecting zones, i.e. in
the zones destined to enter into contact first with the ac-
tive portion (3) of the first belt (2) during the pressing
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step. The shaped profile (6) projects from a base plane
(6b) that overall during the pressing step is parallel to the
pressing surface (11a) of the upper punch (11) and to
the pressing surface (10a) of the lower punch (10).
[0020] In a possible embodiment, the shaped profile
(6) is associated with a support (61), which is removably
associable to the upper punch (11). The support (61)
overall defines the base plane (6b) of the shaped profile
(6) and extends internally and externally of the border
delimited by the shaped profile (6). In a first embodiment,
an inner part (61a) of the support (61), delimited within
the shaped profile (61), is located at a same distance
from the front plane (6a), at which distance the outer part
of the support (61b) is also located, i.e. the part which
remains external of the shaped profile (61). In an alter-
native embodiment, the inner part (61a) is located at a
shorter distance from the front plane (6a) compared to
the outer part (61b). In other terms, in this alternative
embodiment the inner part (61a) is less contained inter-
nally of the shaped profile (6) with respect to the first
embodiment. This enables giving, to the part of the load
(L) that remains external of the shaped profile (6), a com-
paction and a density that are lower than the part delim-
ited internally of the shaped profile (6).

[0021] In a possible alternative embodiment, shown in
figure 7, one or more layers of covering (62) are associ-
ated to the support (61), for example by gluing. The
shaped profile (6) is associated to the covering layer (62)
(or the most external between the covering layers), for
example by gluing. Both the frame (6) and the covering
layer (62) enter into contact with the load (L).

[0022] The embodiment comprising the covering layer
(62) can be obtained in the following way.

[0023] The covering layer (62) can be associated to
the support (61) for example by gluing, with the aid of a
punch (S) for maintaining the planarity ofthe support (61).
[0024] Thereafteritis possible to apply the shaped pro-
file (6) by interposing a layer of glue between the profile
and the covering layer (62).

[0025] At this point, the group formed by the support
(61), the shaped profile (6) and the covering layer (62)
can be pressed, preferably by laying a temporary plate
(B) in the zone delimited by the shaped profile (6). The
temporary plate (B) and the two punches (S) for carrying
out the pressing are schematically represented in figure
7 in a broken line.

[0026] In a further alternative embodiment, shown in
figure 8, the shaped profile (6) is applied to the support
(61), to which one or more covering layers (62) are as-
sociated. At least a covering layer (62) overlaps, at least
partially, the shaped profile (6), so that the shaped profile
(6) is comprised between the support (61) and the cov-
ering layer (62). In particular, a central portion of the cov-
ering layer (62) is associated, for example by gluing, to
the support (61), while a peripheral portion of the covering
layer (62) is associated to the shaped profile (6). In this
embodiment it is the covering layer (62) that enters into
contact with the load (L).
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[0027] In the zone located in proximity of the internal
edge of the shaped profile (6), the covering layer (62),
assumes a partially curved or rounded configuration. In
this way, the shaped profile (6) exerts its pressing action
without presenting live edges, or in any case with limited
radii of curvature, in contact with the load (L).

[0028] The embodiment comprising the covering layer
(62) can be obtained in the following way.

[0029] The covering layer (62) can be associated to
the support (61) in a central zone, for example by gluing,
while maintaining a peripheral zone of the covering layer
(62) dissociated from the support (61).

[0030] Thereafteritispossible to insertthe shaped pro-
file (6) between the support (61) and the peripheral zone
of the covering layer (62), interposing a layer of glue both
in the interface between the shaped profile (6) and the
support (61), and in the interface between the shaped
profile (6) and the covering layer (62).

[0031] At this point, the group formed by the support
(61), the shaped profile (6) and the covering layer (62)
can be pressed, preferably by laying a temporary plate
(B) in the zone delimited by the shaped profile (6). The
temporary plate (B) and the two punches (S) for carrying
out the pressing are schematically represented in figure
7 in a broken line.

[0032] Both the shaped profile (6) and the support (61)
are preferably made of a flexible material, for example
of a type usable for realising conveyor belts or the like.
The support (61) can for example be in the form of a
flexible carpet to which the shaped profile (6) is applied.
The support (61) and the shaped profile (6) can be ob-
tained in a known way by gluing and/or welding of a plu-
rality of sheets of a material suitable for the purpose.
[0033] The fixing of the support (61) to the upper punch
(11) can be done by means of devices of various nature
within the scope of a technical expert in the sector. For
example, the support (61) can be detachably constrained
to lateral surfaces of the upper punch (11) by means of
removable devices positioned along peripheral or border
zones of the support (61). The flexibility of the support
(61) facilitates the mounting and demounting operations.
Theflexibility of the support (61) further means that during
the feeding step of the load (L) and in the positions of the
punches (10, 11) in which the shaped profile (6) is not
pressed in contact with the second belt (4) and/or the
load (L) (figure 2), the support (61) can take on a bellied
configuration and be partially detached from the pressing
surface (11a) of the upper punch (11).

[0034] In the pressing position and in the positions
close to the pressing position (figure 3), the shaped profile
(6) is pressed in contact with the active portion (5) of the
second belt (4) which in turn deforms assuming overall
the shape of the shaped profile (6).

[0035] Inaparticularlyadvantageous embodiment (fig-
ures 4 and 5) the second movable belt (4) is provided
with two protruding edges (4a), that in the active portion
(5) are directed towards the active portion (3) of the first
movable belt (2) and are parallel to a forward direction
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(Y). The protruding edges (4a) are located outside the
shaped profile (6), as shown in figures 4 and 5. In other
terms, on a section plane perpendicular to the forward
direction (Y), the shaped profile (6) is comprised between
the protruding edges (4a). The function of the protruding
edges (4a) is to laterally contain the load (L) so that, dur-
ing the pressing step, it does not escape laterally to the
first belt (2). The protruding edges (4a) preferably have,
on a section plane perpendicular to the forward direction
(Y), a section having a tapered shape with an apex di-
rected downwards.

[0036] The forming element of the present invention
attains all the set aims.

[0037] The use of a shaped profile (6) detachably as-
sociated to the upper punch (11) enables realising format
changes in significantly shorter times with respect to the
devices at present available; it is in fact sufficient to re-
place the shaped profile (6) instead of the whole punch,
as is instead necessary with the devices at present avail-
able. The possibility of replacing only the shaped profile
(6) further enables reducing the overall costs necessary
for enabling a format change request, as it avoids the
need to have available an equal number of punches.

Claims

1. A forming element for ceramic articles, suitable for
a pressing device comprising an upper punch (11)
and a lower punch (12), comprising a shaped profile
(6) which is so structured as to at least partially de-
limit a pressing chamber, characterized in that the
shaped profile (6) is associated with a support (61),
which is removably associable to an upper punch
(11) or a lower punch (10) of a pressing device.

2. A forming element according to claim 1, comprising
a covering layer (62) associated to the support (61),
which is at least partially overlapped on the shaped
profile (6).

3. Aforming elementaccording to claim 1 or 2, wherein
the shaped profile (6) is in the form of a frame.

4. Aforming element according to one of the preceding
claims, wherein the shaped profile (6) is made of at
least partially flexible and elastically deformable ma-
terial.

5. Aforming element according to one of the preceding
claims, wherein the shaped profile (6) is overall tan-
gent to a front plane (6a) that during the pressing
step is parallel to a pressing surface (11a) of the
upper punch (11) and to a pressing surface (10a) of
the lower punch (10).

6. A forming element according one of the preceding
claims, wherein the support (61) overall defines a
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10.

base plane (6b) of the shaped profile (6) and extends
internally and externally of the border delimited by
the shaped profile (6).

A forming element according to claim 5, wherein an
inner part (61a) of the support (61), delimited within
the shaped profile (6), is located at a shorter distance
from the front plane (6a) compared to an outer part
(61b) of the support (61).

A forming element according to one of the preceding
claims, wherein one or more layers of covering (62)
are associated to the support (61), the shaped profile
(6) being associated to the covering layer (62).

A forming element according to claim 8, wherein at
least a covering layer (62) overlaps, at least partially,
the shaped profile (6), so that the shaped profile (6)
is comprised between the support (61) and the cov-
ering layer (62).

A forming element according to one of the preceding
claims, wherein the support (61) can be detachably
constrained to lateral surfaces of the upper punch
(11) by means of removable devices positioned
along peripheral or border zones of the support (61).
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